
UNCLASSIFIED

AD 295 833

ARMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

UNCLASSIFIED



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



Interim Final Report - AFOSR 49(638)-27, Brandeis University

E. P. Gross - Principal Investigator

Research .. ,-e- -W 9 _I eQuantum

theory of the many body problem with particular application to liquid eliuaj

& a3 The interaction of nonrelativistic particles and quantum fields) Wclassical

Skinetic theory of gases.e.,,, While each topic has its own distinctive feature, it

also casts light Wthe- 4 6r topics.

Wehave been'atcularV concerned-wk,1quid helium because It is one of

the simplest many body systems and yet has an incredible richness of behavior.

... It may in time become the best understood many body system and serve as a proto-

type for other studies. The pattern of investigation is 1) An understanding

. of the qualitatively distinct possible ground states for a system of interacting

bosons (gas, liquid, solid, etc.); 2) Characterization of the possible excitations)

i.e., phonon-roton spectrum, shear waves, vorticesl 3) Analysis of the effects

of probes, i.e.,x-rays, inelastic scattering of neutron, foreign atom and ion

behavior, etc.; 1) tatistical thermodynaaics;,, 5) Kinetics of interactions of

excitations and the microscopic derivation of two fluid hydrodynamics.

--Sw work has been mainly on the first three topics and is contained in the

following papers#

V Hydrodynamics of a Superfluld Condensate - J. Math. Phys. (in press).

Motion of Foreign Bodies in Boson Systems - Annals of Physics Ia, 234 (1962).

Structure of a Quantized Vortex - Il Nuovo Cimento 20, 4514 (1961).

LQuantum Theory of Interacting Bosons - Annals of Physics 9., 292 (1960).

" Classical Theory of Boson Wave Fields - knnals of Physics 4, 57 (1958).

C* I The first paper It particular gives a summary of the present status of these

questions and complements the proposal submitted to continue the work on a grant

status.
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Our work on the interaction of a nonrelativistic particle with a quantized

field has been reported in

Particle-Like Solutions in Field Theory - Annals of Physics I1, 219 (1962).

Analytic Methods in the Theory of Electron Lattice Interactions - Annals of
PhYsics 8, 78 (1959).

Small Oscillation Theory of Interaction - Phys. Rev. 100, 1571 (1955).

This research is closely related to the boson theory in its emphasis on analysis

of the qualitatively distinct possible ground states and on the use of small

oscillation techniques.

Our studies of the kinetic theory of gases has emphasized 1) the use of

half range polynomial techniques to solve boundary value problemsl 2) the use

of kinetic models to replace and to approximate to the Boltzmann equation. We

feel that our most significant paper in the past few years is

Kinetic Models and the Linearized Boltzmann Equation (with E. A. Jackson),
Physics of Fluids 2, 132 (1959).

The use of kinetic models has now been widely adopted and we feel that our

efforts would be best spent in extending the analysis of basic questions con-

cerning the validity and scope of models.

This grant has contributed in recent years to the Ph.D. degree work of

J. Vail - degree awarded 1959

M. Eger - degree due in Feb. 1963.
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Kinetic Theory of Linear hear klow (with 5. Zierin), Physics of
Fluids 1, ay, 215 (1958).

Rarefled Gas Dynemics, Recent Invesigtions of the Soltsmann Equation.
Address fo lice Conference on Aerodynamics.

Bouwmary Value Problems In Kinetic Theory (with E. A. Jackson and
S. Zieriny), Annals of Physics 1, 141 (1957).

Unified Theory of Interacting Bosons - Pfys. Rev. 106, 161 (1957).
Stevens Yany Body Conference, January, 1957.

Small A litue Oscillations of Chaed Two Component Systems (with
N.0 1ro19 Phys. Rev. 4ia 95l961.

Quantum Theory of Dielectric Relaxation (with J. Lebowlitz), Phys. Rev.
104s 1528 (1956).

Small Oscillation Theory of Interaction of Particle and Field -M" Rv. .1., 1571 (1"5).
Inertial ffects and D electric Relaxation - J. Chem. Physics

3, 141 (1955).

Collision Brdening - Phys. Rev. 2. 395 (195).


